It has been long established that plants play major roles in a treatment wetland. However, the role of plants has not been incorporated into wetland models. This study tries to incorporate wetland plants into a biochemical oxygen demand (BOD) model so that the relative contributions of the aerobic and anaerobic processes to meeting BOD can be quantitatively determined. The classical dissolved oxygen (DO) deficit model has been modified to simulate the DO curve for a field subsurface flow constructed wetland (SFCW) treating municipal wastewater. Sensitivities of model parameters have been analyzed. Based on the model it is predicted that in the SFCW under study about 64% BOD are degraded through aerobic routes and 36% is degraded anaerobically. While not exhaustive, this preliminary work should serve as a pointer for further research in wetland model development and to determine the values of some of the parameters used in the modified DO deficit and associated BOD model. It should be noted that nitrogen cycle and effects of temperature have not been addressed in these models for simplicity of model formulation. This paper should be read with this caveat in mind.
INTRODUCTION
Traditionally, studies on constructed wetlands have focused on (i) hydraulic characteristics and their effects on wetland performance and design, and (ii) kinetics and modeling of contaminant degradation as a function of wetland forms (subsurface or free water surface flow) and operating time/conditions. Treating the wetland as a black box, BOD removal in SFCW has been modeled using various degradation models, mostly based on input/output data (Kadlec & Knight 1996; Rochfort et al. 1997; USEPA 1988; 2000; Wynn & Liehr 2001; Rousseau et al. 2004) . Alternative models such as the tank-in-series model (Wynn & Liehr 2001; Liu 2002) , the mixing cell method (Chen et al. 1999) , sequential analytical models (Martin & Reddy 1997; Gerke et al. 2001) , and multi-scale models (Marahatta 2004 ) have been developed for design of SFCWs. Grismer (Grismer 2005 ) evaluated the effects of non-uniform flow and degradation parameter uncertainty on subsurface-flow constructed wetland performance. Model-based design approaches for constructed wetlands have been reviewed by Rousseau et al. (Rousseau et al. 2004) . (Marschner et al. 1987; Geelhoed et al. 1999; Kirk 1999; Neori et al. 2000; Bezbaruah & Zhang 2004 , 2005 . Most wetland plants transfer oxygen into the rhizosphere through doi: 10.2166/wst.2009.089 their roots (Armstrong 1978) . The plants translocate oxygen into the rhizosphere from the upper leaf area, and the oxygen is used by the root-zone microorganisms for the degradation of plant toxicants. In spite of our knowledge on rhizosphere and their microenvironments, the use of these fundamentals is essentially unknown in wetland design and modeling.
To understand the wetland degradation processes it is imperative to examine the issue of oxygen availability in constructed treatment wetlands from an engineering perspective. The U.S. EPA has identified this aspect for further research (Reed et al. 1995; Campbell & Ogden 1999 
MATERIALS AND METHODS
Field wetland and sampling strategy to be proportional to the DO deficit in the bulk wastewater (Bezbaruah & Zhang 2004) . Rate of change of DO concentration (C) in a SFCW is represented as below.
Combining K a and K R into one single parameter, the following equation is obtained:
where 
MODEL INPUTS AND RESULTS
Results from the Hanson Lake SFCWs (not shown) indicate that the wetland worked very efficiently for BOD removal (77%); however, ammonia removal is very limited (, 23%). 
